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This  report  is  the  management  portion  of  i two-report  Knergv  Conservation 
effort  prepared  by  the  Staff  of  the  Center  for  Building  Technology  of 
the  National  Bureau  of  Standards  (NBS)  for  the  Air  Force  Civil  Fngineering 
Center  (AFCEC),  Tyndall  AFB,  Florida. 

rhis  report  is  designed  for  use  by  managers  to  enhance  their  understand- 
ing of  energv  conservation  measures  and  to  assist  them  in  developing  a 
comprehensive  energy  conservation  program.  Die  second  report,  AFCEC-TR- 
77-12,  provides  the  necessary  engineering  information  for  Staff  engineers 
to  evaluate  and  implement  appropriate  energy  conservation  measures. 

This  report,  the  results  of  research  performed  during  the  period  December 
l 7 S to  January  1977,  was  submitted  by  NBS  to  AFCEC  on  22  January  '111. 

The  basic  document  for  this  report  was  prepared  by  NBS.  The  document 
was  reviewed  and  revised  by  the  Director  of  Facilities  and  Systems, 

Energy  Division,  of  the  Air  Force  Civil  Fngineering  Center.  The  NBS 
program  manager  was  Clinton  W.  Philips  and  the  NBS  project  leader  and 
coordinator  was  Douglas  M.  Burch.  Hie  AFCEC  project  officer  was  Captain 
Larry  W.  Strother. 

This  report  has  been  reviewed  by  the  Information  Office  (01)  and  is 
releasable  to  the  National  Technical  Information  Service  (NTIS).  At 
NTIS  it  will  be  available  to  the  general  public,  including  foreign 
nat i ons . 

On  8 April  1977,  AFCEC  was  reorganized  into  two  organizations. 

AFCEC  became  part  of  Air  Force  Engineering  and  Services  Agency  (AFESA) . 

Hie  R & D function  remains  under  Air  Force  Systems  Command  as  Det  1 
(Civil  and  Environmental  Engineering  Development  Office  (CLEDO))  HQ 
ADTC.  Both  units  remain  at  Tyndall  AFB,  Florida. 


The  energy  program,  of  which  th i s effort  is  a part,  is  now  the 
responsibility  of  CKEDO/CNF  and  continues  with  the  same  overall  objectives 
and  personnel. 
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I NTKODL'C'I  ION 


As  the  national  energy  shortage  becomes  more  critical,  the  Air  Force 
must  make  everv  effort  to  conserve  energy.  in  this  regard,  the  Air  Force, 
in  cooperation  with  the  National  Bureau  of  Standards  is  publishing  two 
technics  1 reports  on  Fnergv  Conservation  in  existing  buildings.  These 
technical  reports  provide  guidelines  for  use  by  management  and  technical 
personnel  at  the  base  level. 

The  purpose  of  AFGFC-TR-77- I 1 is  to  assist  base  level  managers  in 
conducting  an  energy  conservation  program.  (uiidance  i.,  provided  on  estab- 
lishing a management  structure  to  implement  the  program,  analyzing  options 
for  energy  conservation  in  various  facilities,  establishing  both  short-  arc 
long-range  plans  for  energy  management,  gaining  tin  support  of  all  base 
personnel,  monitoring  program  progress,  and  providing  > ont  inning  energy 
i onservat ion  educat ion. 

AFcrc-TK-  7 7-  1 2 provides  details  primarily  en  hn  I al  aspe<  ts  e>  f 
energ’.  conservation;  that  is,  the  spec  iff.  • a -d  i f j t i . ••.)  u ii  can  be  calc 

to  systems  and  their  components  so  ener.v  of  f i i.  ••  i . . imi/ed. 

Die  Air  Force  has  recognized  the  need  uul  potent  al  |.  r energy  con- 
servation through  a planned  progran  for  the  . ■•■cut  uul  onservat  ion 
of  utilities.  This  program  was  formalized  it1  uo-li  it  ion  of  AFM  91-12 

in  August  1971,  two  years  prior  to  the  oil  « • l>  ta.  . 'ie.  ause  of  its  efforts 

in  tlu  field  of  energy  conservation,  in  1 *> 7 • the  Air  Force  ..'as  ible  to  meet 
its  continuing  goal  of  zero  energy  growth  (b.ed  en  I *>  7 'S  , onsumpt  ion  base). 
However,  simply  meeting  this  goal  is  not  enough.  Fven  with  zero  consumption 
growth,  the  cost  of  the  energy  consumed  continues  to  increase.  The  only 
wav  to  alleviate  this  dilemma  is  to  reduce  energy  consumption. 

Inorgy  management  is  a concept  which  can  he  used  to  address  tiiis 
challenge.  i.uergv  savings  are  achieved  not  only  when  a system  is  used  less, 
but  also  when  the  system  is  as  efficient  as  possible.  In  other  words,  a 
system  which  wastes  oner  v,  wastes  it  every  time'  it  is  used,  regardless  of 
how  much  or  how  little.  Thus,  by  exploring  the  systems  involved,  the  number 
of  possible  wavs  in  which  energy-conserving  options  can  he  applied  is  ex- 
pended great  1 V . 

Fnergv  management  pays  for  itself.  Many  of  the  most  effective  options  can 
be  implemented  with  an  expense  of  nothing  more  than  a few  hours  of  effort, 
others  may  take  just  minimal  investment,  and  still  others  may  require  an 
extensive  amount  of  capital  funding.  However,  numerous  studies  have  shown 
that  even  large  capital  expenditures  may  pay  for  themselves  in  justifiable 
time  frames.  in  other  words,  do  not  limit  your  thinking,  hut  consider  all 
opt  i tins . 


It  must  be*  recognized  th.it  technics  1 mutters  m*  not  the  mlv  ones 
involved.  Numerous  humnn  concerns  must  also  be  udd  ressed . A suhstant  i a I 
effort  must  In*  made  to  involve  all  base  personnel  to  ensure  that  they  are 
committed  to  the  concept  oi  energy  management  and  are  motivated  to  lend 
their  support  and  cooperation. 

While  no  one  should  expect  overnight  miracles,  the  information  pre- 
sented in  this  report  should  help  to  attain  substantial  reductions  in 
base  energy  consumption  without  any  reduction  in  the  standards  of  comfort, 
safety,  security,  and  productivity,  and  without  having  any  impact  whatso- 
ever on  the  most  important  goal  of  a I l— achieving  the  mission. 
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CHAPTER  1 


BACKGROUND 


The  United  States  has  always  been  a land  of  abundant  energy  resources, 
thus  enabling  the  nation  to  support  a continual  expansion  of  commerce  and 
industry.  This  expansion,  in  turn,  has  been  responsible  for  providing 
American  citizens  with  the  highest  standard  of  living  in  the  world. 

As  shown  in  Figure  1-1,  the  nation  has  come  to  rely  most  heavily 
upon  petroleum  as  an  energy  resource.  In  the  early  1910s,  however,  the 
nation's  demand  for  petroleum  began  to  outpace  its  supply.  As  a result, 
the  United  States  began  to  import  crude  oil.  By  1970,  foreign  oil  accounts 
for  2 3 percent  of  domestic  consumption.  This  situation  had  far-reaching 
complications.  In  1973  when  the  Organization  of  Petroleum  Exporting 
Countries  (OPEC)  nations  imposed  an  embargo  on  crude  oil  shipments  to  the 
US,  it  became  apparent  just  how  dependent  the  US  was  on  foreign  sources 
for  crude  oil.  Yet,  todate  the  situation  has  not  improved.  Presently, 
the  US  is  importing  approximately  10  percent  of  our  crude  oil  requirements. 
Energy  dependence  has  increased. 

Energy  conservation  is  the  fastest  and  most  effective  way  of  moving 
away  from  energv  dependence.  Although  conservation  itself  will  not  solve 
the  problem  of  depleted  fossil  fuel  resources,  it  will  buy  time  for  the 
development  of  alternate  and  new  energy  resources.  These  are  two  primary 
methods  of  achieving  energy  conservation. 

The  first  method  utilizes  end-use  restrictions,  that  is,  demanding 
less  of  the  systems  that  consume  energy.  Lowering  thermostat  settings 
in  winter  and  reducing  lighting  requirements  are  examples  of  two  common 
end-use  restrictions.  While  these  and  similar  techniques  reduce  energy 
consumption,  they  also  may  degrade  human  comfort  and  productivity,  and, 
in  some  cases,  safety  and  security  as  well.  As  such,  their  drawbacks 
can  sometimes  outweigh  their  benefits. 

The  second  method  concentrates  on  the  efficiency  of  the  systems 
which  provide  end-use  services,  with  an  eye  toward  making  these  systems 
as  efficient  as  possible.  The  idea  is  that  an  inefficient  system  wastes 
energy  every  time  it  is  used,  no  matter  how  much  or  how  little,  but  an 
efficient  system  consumes  the  minimum  amount  of  energy  needed  to  get  the 
job  done  at  all  times. 

Shortly  after  imposition  of  the  1973  oil  embargo,  the  President 
encouraged  all  Americans  to  conserve  energy  through  voluntary  adherence 
to  end-use  restrictions.  While  this  conservation  technique  can  be  effec- 
tive in  tiie  short-term,  its  long-term  effectiveness  is  limited,  pri- 
marily because  the  number  of  possible  end-use  restrictions  is  limited. 


i'he  increased  nil  imports  also  indicate  that  a program  of  this  type  is 
not  tlie  total  answer.  ( 

The  energy  conservation  method  being  advanced  in  this  report  is  a 
combination  of  both  methods,  with  emphasis  on  maximizing  efficiency. 

Efficiency  maximization  has  two  primary  benefits.  First,  it  will 
identify  many  more  ways  to  conserve.  Prior  to  the  embargo,  when  energy 
was  cheap,  there  was  no  perceived  need  to  make  systems  more  efficient, 
nor  could  energy  efficiency  be  justified  economically.  As  a result  of 
this  cheap  energy,  many  existing  systems  are  inherently  wasteful.  How- 
ever, because  these  systems  are  comprised  of  so  many  components,  and 
because  many  of  these  components  can  be  modified  to  improve  their  effi- 
ciency, existing  systems  provide  great  potential  for  savings.  In  most 
cases,  these  savings  can  be  realized  through  modifications  which  do  not 
affect  comfort,  safety,  security,  productivity,  or  the  ability  of  the 
Air  Force  to  achieve  its  mission. 

The  second  benefit  of  efficiency  maximization  is  flexibility.  Be- 
cause there  are  so  many  options  available,  those  directing  the  energy 
conservation  effort  are  able  to  establish  which  options  will  be  exerciser 
first,  which  second,  etc.,  so  that  the  overall  plan  meshes  well  with 
other  objectives  that  must  be  pursued. 

Because  of  the  great  number  of  energy  conservation  options  created 
when  efficiency  maximization  and  end-use  restrictions  are  combined  into 
one  program,  and  because  the  order  of  implementing  those  options  must  be 
planned,  the  entire  energy  conservation  program  must  be  manag,ed . This 
management  must  be  a team  effort.  Comprehensive  management  emphasis  and 
techniques  must  be  brought  to  bear  if  the  full  potential  for  energy  savin-  , 
is  to  be  realized.  These  management  requirements  will  be  addressed  in 
more  detail  in  Chapter  2. 

Right  now  the  Air  Force  is  being  affected  seriously  by  the  high  cost 
of  energy.  As  shown  in  Table  1-1,  the  Air  Force  has  been  able  to  meet 
its  current  goal  of  zero  energy  consumption  growth  (based  on  1975  consump- 
tion), but  the  skyrocketing  cost  of  energy  has  resulted  in  still  greater 
expense.  As  shown,  consumption  in  197b  is  18. b percent  less  than  it  was 
in  1973,  but  the  cost  for  energy  is  almost  118  percent  more. 


TABI.F  1-1.  AIR  FORCE  ENERGY  CONSUMPTION 


Fiscal  Year 

Total  AF  Energy  Consumption 

Energy  Costs 

106  MBTU 

lo"  Dollars 

19  7 3 

242 

1 b3 

1 9 74 

209 

185 

1975 

204 

31 1 

19  7b 

19  7 

355 

19  77  ( Es t i mate ) 

197 

386 

1-  3 
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While  we  can  never  hope  to  return  to  the  prices  that  prevailed 
before  1973,  the  Air  Force  can  achieve  the  goal  of  zero  energy  growth 
and,  with  diligence  and  effort,  even  surpass  that  goal.  In  attempting 
to  do  so,  iiowever , it  must  be  recognized  that  the  primary  goal  of  the 
Air  Force  is  achievement  of  its  mission.  Maximizing  energy  conservation 
while  maintaining  full  mission  capability  in  the  face  of  ever  increasing 
energy  costs  is  one  of  the  most  significant  peacetime  management 
challenges  the  Air  Force  has  ever  faced.  Through  application  of  energy 
management,  and  with  your  help,  both  goals  can  be  achieved. 
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INITIATING  AN  KNI'RCV  MANAGKMKNT  PROGRAM 


Init  i.iting  .in  energy  management  program  requires  .1  team  effort 
wherein  members  of  the  team  understand  the  objectives  of  the  program  and 
are  committed  to  achieving  them. 

As  indicated  in  the  previous  discussion,  energy  management  requires 
application  of  both  technical  and  managerial  skills.  The  purpose  of 
this  report  is  to  outline  management  considerations.  Technical  require- 
ments are  detai  led  in  AFC  F.K-TR- 77- 12  . 

’ • I Program  Gha I lenges 

To  be  an  energy  manager  today  is  a tough  job.  if  you  have  a "too 
hard”  or  "ain't  do"  file,  you  may  stop  reading  here.  If  you  are  ready 
to  get  in  the  energy  swamp  and  tame  a few  alligators,  get  rid  of  a few, 
and  generaliy,  get  all  the  other  residents  of  various  origin  and  interest 
fully  supporting  energy  conservation,  then  press  on.'  This  document  will  he 
of  considerable  he l a to  you. 

There  are  many  problems  that  must  be  addressed.  First,  money  for 
capital  expenditures  to  modify  buildings  and  their  svstems  are  limited. 

Iriergy  conservation  projects  that  pay  back  in  future  years  require 
today's  dollars,  and  must  compete  with  dollars  required  to  support  the 
mission.  It  is  difficult  to  look  down  the  road,  but  certainly  an  appropriate 
amount  of  dollars  spent  on  energy  conservation  today  will  favorably 
impact  our  ability  to  support  the  future  mission.  Next,  you  have  the 
average  building  occupant  who  is  verv  energy  conscious;  however,  is 
generally  unwilling  to  put  up  with  any  degree  of  restriction  within  his 
work  area  or  living  quarters.  In  addition,  there  are  still  those  residents 
of  the  swamp  who  do  not  actually  believe  there  is  an  energy  crisis  and 
are  diametrically  opposed  to  anyone  saying  energy  must  be  saved  at  ail. 

And  then  there  is  "guidance"  which  is  relatively  easy  to  obtain.  Today 
there  are  many  sources  of  guidance  on  energy  management  and  conservation. 

We  consider  this  report  to  be  a compilation  of  the  best  guidance,  but  it 
is  just  a place  to  start.  The  real  challenge  at  all  levels  is  actually 
getting  the  energy  management  jobs  done. 

7 . 1 Program  Objectives 

The  objectives  of  an  energy  management  program  are  to  ensure  that: 

a.  Fuels  and  electricity  are  used  without  avoidable  waste, 

b.  All  energy-consuming  systems  such  as  heating,  ventilating,  cooling, 
hot  water,  internal  transportation,  power,  and  other  processes  are  operated 
and  maintained  efficiently  and  economically,  and 
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i.  Personnel  ire  mode  aware  of  the  importance  of  energy  conservation 
and  the  need  for  limiting  the  use  of  fuels  and  elec  tricity  to  .actual 
requ i remen  ts . 

2 . 1 Management  Comm i t men t 

What  must  he  done  to  establish  an  effective  energy  management  program? 
There  are  five  critical  steps  which  management  must  accomplish  to  ensure 
that  hi  energy  management  program  is  initiated  and  operates  in  an  effective 
manner.  These  steps  are: 


a.  Establish  a clear  commitment  of  subordinate  managers  to  energv 
management . 

b.  Establish  an  energy  management  team  with  a single  point  of 
contact  who  is  a decision  maker,  understands  energy  management  concepts, 
and  has  the  direct  support  of  top  management. 

c.  Staff  the  energy  management  team  with  personnel  experienced  it; 
heating,  ventilating,  and  air  conditioning  system  design  and  control,  physical 
plant  operation,  maintenance,  and  facilities  programming  as  a minimum  and 
provide  them  the  necessary  time  to  do  the  job. 

d.  Direct  each  base  unit  to  appoint  a representative  to  interact 
with  the  energy  management  team. 

e.  Publicize  the  top  management  commitment  and  the  results  of  the 
energy  management  team's  efforts. 

2 . 4 Program  Framework 

AFM  91-12,  Policies,  Procedures  and  Criteria  for  the  Management  and 
Conservation  of  Utilities,  provides  the  necessary  framework  to  establish 
this  energy  management  program.  Before  proceeding  further  with  this  docu- 
ment, Chapters  1 through  3 of  AFM  91-12  should  be  carefully  reviewed. 

Some  form  of  a utilities  management  and  conservation  program  is  in  effect 
at  all  bases.  Certainly,  the  entire  program  can  be  enhanced  with  this 
strong  emphasis  on  energy  management. 

2 . 3 Procedures 


Procedures  to  be  followed  for  implementing  a successful  Energy  Manage- 
ment Program  with  the  ultimate  goal  of  conserving  energy  and  containing 
costs  are  discussed  below.  More  specific  detail  regarding  each  element  of 
these  procedures  is  provided  in  subsequent  chapters. 

2.5. 1 Col  looting  Energy  Use  and  Cos t Data 

Using  utility  and  other  records,  collect  data  on  various  forms 
of  energy  used.  Establish,  where  possible,  the  historical  energy  consumption 
profile  of  buildings  and  systems  to  identify  how  much  energy  typically  is 
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i oils  mix'd  .ind  primary  muses  of  var  i .iihts.  The  energy  use  profile  will  help 
ir.  identifying  energy  conservation  options  whieh  in  be  employed.  This  data 
;lso  establishes  the  benchmark  from  which  energy  reduction  goals  can  be 
set  for  the  team  to  work  toward.  Simply  stated,  unless  you  do  this,  you 
won’t  know  when  veur  energy  conservation  job  is  done  for  each  building. 

Cost  data  collected  will  provide  the  basis  for  calculating  cost 
savings  in  later  stops  and  prioritizing  projects  for  programming,  design, 
and  accomp  l i sliment . 

7 . ^ . ’ I dent  i fv  i ng  energy  Conservat  ion  Opportun  i t i os 

A comprehensive  survey  of  facilities  by  appropriate  team 
members  is  the  best  way  to  identify  facilities  and  systems  that  are  large 
energy  users.  It  also  determines  where  inefficiencies  exist  because  of  the 
operation  and  maintenance  practices  being  followed,  or  because  of  poor 
equipment  condition,  etc.  Simply  stated,  unless  you  know  where  the  energy 
is  being  used  within  a building,  you  can  not  attack  the  areas  that  are 
energy  intensive. 


Metering  offers  an  excellent  means  of  determining  building  energy 
consumption.  it  may  also  bo  the  most  economical  way.  Without  metering,  extensive 
engineering  manhours  are  required  to  obtain  similar  information,  which  is 
at  best  an  educated  guess.  It  should  be  noted  that  provisions  for  both 
permanent  and  temporary  metering  are  contained  in  AFM  91-12,  Chapter  5.5. 

Although  all  facilities  must  be  surveyed,  those  which  deserve 
special  attention  include: 

. buildings  which  are  comparatively  large  energy  consumers 
due  to  factors  such  as  their  size,  special  processes  and 
equipment,  etc. 

. buildings  which  have  overheating  and  overcool Lng  problems. 

. buildings  with  structural  defects,  and 

. buildings  used  for  purposes  other  than  those  for  which 
they  were  designed. 

Comprehensive  information  regarding  the  survey  is  provided  in  Chapter  3 of 
this  report  and  also  in  AKCI C-TR-77- 1? . 

2.5.3  Ana  I vx  i ng  Opt  i mis  and  1st  ah  1 i sii  i ng  Pr  i or  i t i os 

After  energy  conservation  opportunities  for  various  facilities 
have  been  identified,  analyses  should  he  performed  to  determine  priorities 
of  action.  Factors  to  he  considered  in  establishing  priorities  include: 


energy  savings  potential 


. cost  of  implementation 

derived  benefits  in  terms  of  operation  and  maintenance 
. ease  of  modification 
. manpower  and  timing  requirements 
. effect  on  other  systems 

Simple  payback  will  provide  one  means  of  prioritizing  proje 
it  is  also  stronglv  suggested  that  the  Htu's  of  energy  saved  for  each 
dollar  invested  be  calculated  for  each  project  and  used  for  final  priori - 
t izat ion. 


2.5.4  F.stab  1 ish  ing  the  PI. in 

Once  all  options  have  been  analyzed  and  prioritized,  it 
is  then  possible  to  develop  a tentative  timetable  indicating  which  options 
will  be  exercised,  the  year  in  which  they  will  be  exercised,  and  how  much 
thev  will  cost , etc. 


The  plan  must  contain  more  than  this  timetable  alone.  It 
must  also  indicate  such  things  as  who  will  be  responsible  for  eompilatio. 
of  data;  how  the  various  individuals  will  perform  their  tasks;  the  types 
of  communications  and  promotional  programs  that  will  be  developed  to  gain 
the  cooperation  of  all  base  and  tenant  personnel,  and  so  on. 

Once  the  energy  management  team  has  addressed  ill  these 
factors  and  concerns,  the  plan  is  ready  for  presentation  to  the  Base  i'tili 
ties  Management  and  Conservation  Committee.  Each  member  of  this  committee 
should  be  given  ample  time  to  review  the  basic  plan  with  subordinates  or 
superiors.  Because  the  success  of  the  plan  rests  so  heavily  on  obtaining 
cooperation,  it  is  essential  that  any  reservations  expressed  by  ommittee 
members  be  given  careful  consideration. 


Following  committee  approval,  those  portions  of  the  plan 
requiring  action  by  the  Base  Real  Property  Resources  Review  Board  (RPRRF' 
can  be  forwarded  for  review  and  approval.  It  will  then  be  possible  to 
establish  an  overall  goal  for  the  Base  Energy  Management  Program.  In 
essence,  the  goal  is  the  sum  of  the  energy  savings  which  will  be  achieved 
by  implementing  all  first-year  options.  In  computing  the  goal,  however, 
recognize  that  the  energy  to  be  saved  in  the  first  year  depends  on  when 
these  options  will  be  implemented  and  the  time  remaining  in  the  vear. 


2.5.5  Es tab  1 i sh i ng  an  Energy  Conservation  Con  I 


Although  the  Air  Force  has  set  certain  conservation 
different  areas,  the  plan  should  indicate  the  possibilities  for 


goa Is  in 
conserving 


t 


further  without  (li'srading  the  mission.  Sot  conservation  goals  for  every 
phase  of  the  operation  in  terms  of  Btu’s  to  be  saved  per  year.  Kxartly 
how  1 arge  these  goals  should  he  or  how  they  are  expressed  can  differ 
according  to  the  situation.  Whatever  the  goals,  they  should  be  tough, 
specific,  measurable  and  feasible. 

' . a . b 1 mp  1 orient  i ng  Wonserv at  ion  \c  t i oils 

With  tile  p 1 in  and  goals  established,  the  process  of  implement- 
ing the  options  identified  in  the  plan,  the  management  tasks  required  to 
monitor  these  actions  md  report  on  their  success , as  well  is  ;a in  basewidi 
commitment,  cooper a t i on , and  support,  can  begin. 

>.7  font  i nu i ng  l.nergv  Conserv at  i on  Act  i ons 

The  results  of  the  program  should  be  evaluated  continually  nd 
he  reported  to  all  levels.  Solicitation  of  ideas  from  all  personnel  is  a 
necessary  pari  of  the  program.  I've rv one  must  be  involved  and  motivated  to 
produce  tin-  desired  goals. 
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iDKvrn-viM;  nn  potintiai.  for  : rc;y  conskkvation 


I'i'  i .11!  i : v the  potent  i il  for  oner  v oondcrv.it  ion  on  n base,  it 
first  i . ne  oss.irv  to  conduct  i comprehensive  survey  of  .ill  buildings 
in  cl  ientr.il  plant  sv  stems  (You  h.ivc  to  get  in  the  sw.imp!).  Once  the 
survov  is  performed,  it  is  m.ilvzed  to  idtaMifv  how  .ind  where  modifica- 
tions can  be  nadt  to  achieve  energy  conservation  in  a cost-effective 
manner. 

1 • 1 Conduct ing  the  Hu i 1 d i ng  Survey 

The  building  survey  is  one  of  the  most  critical  elements  of  i Base 
i.nergy  Management  Program  because  survey  findings  form  the  foundation 
for  the  energy  management  plan. 

The  primary  purpose  of  the  survov  is  to  identify  where  and  why  energy 
is  consumed  in  and  by  base  buildings  and  central  plant  systems.  The  idea 
behind  this  approach  is  that,  to  achieve  energy  conservation,  me  first 
must  understand  how  energy  is  consumed. 

For  the  survey  to  he  meaningful,  it  is  essential  that  all  personnel 
involved  recognize  that  base  buildings  and  central  plant  systems  as  a whol 
can  be  segregated  into  three  separate  systems  which,  due  to  their  inter- 
relationships, cause  energy  to  he  consumed. 

. Fnerg i zed  systems . meaning  those  systems  which  consume  energy 
directly.  These  include  systems  and  components  used  to  orovide 
heating,  ventilation,  cooling,  lighting,  etc.,  as  well  as  pieces 
of  equipment  such  as  typewriters,  television  sots,  etc. 

. Ni asuergi zed  systems , meaning  those  systems  which  do  not  consume 
energy,  but  which  do  impact  upon  the  amount  of  energy  energized 
systems  must  consume  to  serve  a given  function.  Typical  non- 
energized systems  include  windows,  walls,  roof,  floors,  etc. 

Human  systems , meaning  those  persons  who  somehow  affect  the 
amount  of  energy  consumed.  Human  systems  include  virtual  lv  all 
base  and  tenant  personnel,  and  especially  those  responsible  lor 
operations  and  maintenance. 

In  every  case,  the  interrelationships  of  these  three  systems  or 
groups  of  systems  over  a specific  period  of  time  determines  the  specific 
.amount  of  energy  which  will  he  consumed  in  that  period.  Accordingly,  a 
modification  to  any  one  of  these  three  systems  will  modifv  the  amount  of 
energy  consumed.  For  example1,  if  the  Base  Civil  Kngineer  (human  systems) 
instructs  base  facilities  maintenance  personnel  (human  systems)  to  paint 
dark  interior  walls  (nonenergized  systems),  a light  color  to  improve  light 
reflectance  characteristics  in  a room  (nonenergized  systems),  it  may  enable 
reduction  in  the  number  of  lamps  or  luminaires  (energized  systems)  to 
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rot;  i iii  tin.1  requir'd  illumination  levels  for  comfort  and  produc  t i v i tv 
(hum. in  systems).  Reducing  the  numher  of  lumps  and/or  luminaires,  when 
performed  correctly,  will  reduce  not  only  lighting  energy  consumption 
und  costs,  but  ulso  interior  hc.it  ,’.iin.  During  summer  months,  this  meins 
cooling  systems  (energized  svstems)  may  h.ive  to  consume  less  energy  to 
maintain  desired  conditions. 

Proper  conduct  of  the  survev  is  essential  to  development  of  an  over- 
all Knergy  Management  Program.  It  is  essential  that  individuals  is 
described  in  Chapter  2 , para  2 . }<• , perform  this  survey.  It  is  also  essen- 
tial that  appropriate  time  i.>  allowed  to  perform  this  work.  The  results 
of  this  survey  will  be  the  basis  of  the  whole  program.  An  accurate  and 
thorough  survey  will  lead  to  an  excellent  program. 

If  sufficient  manpower  and  expertise  are  not  available  from  base 
resources,  consider  utilization  of  outside  consultants,  such  as  consult- 
ing engineers,  to  conduct  all  or  critical  portions  of  the  survey.  Because 
a qualified  consultant  generally  .an  bring  to  bear  years  of  successful 
experience  and  a comprehensive  information  base,  he  generally  can  perform 
an  in-depth  survev  and  analysis  as  one  task,  and  prepare  a comprehensive 
report  on  which  a substantial  portion  of  the  Base  I'.nergv  Management  Plan 
can  be  based. 

In  h Building  Monitor/Custodian  should  be  involved  in  the  survev  of 
his/her  facility.  This  individual  could  be  responsible  for  gathering  some 
of  the  data  required  for  the  survey,  such  as  data  on  energy  consumption 
(where  buildings  are  separately  metered),  operating  hours,  number  of 
personnel  occupying  buildings  in  after-hours  operations,  etc.  Building 
custodians  become  especially  valuable  in  monitoring  the  program — once  it 
is  implemented — by  providing  some  of  the  information  required  to  evaluate 
progress  of  the  program,  how  well  building  personnel  are  following 
recommended  practices,  etc. 

To  conduct  the  survey  the  following  general  steps  must  be  taken. 

1 . 2 !’.u  i I d i n g and  Cent  ra  1 Plant  S vs  t ems  I den  t i f i c . 1 1 i on 

The  initial  step  is  to  identify  ail  buildings  to  be  surveyed,  as 
well  as  central  plant  systems  serving  these  buildings.  If  there  is  in- 
sufficient manpower  to  survey  all  buildings  at  the  same  time,  or  within 
a reasonably  close  period  of  time,  priorities  can  be  established  using 
the  guidelines  presented  in  Chapter  2,  para  2.5.2. 

For  each  building,  the  Surveyor  should  have  on  hand  "as-built" 
architectural,  mechanical,  and  electrical  drawings  and  specifications  to 
familiarize  himself  with  the  building’s  configuration  and  design  as 
well  as  electrical  and  mechanical  systems  and  equipment  layout,  operation 
and  control.  If  "as  built"  documents  are  not  available,  copies  of  origi- 
nal drawings  can  be  modified  as  necessary  to  indicate  existing  as-built 
conditions.  If  original  design  drawings  are  not  available,  it  may  be 
necessary  to  develop  single-line  diagrams  to  indicate  mechanical  and 
electrical  systems  installed.  In  addition,  for  each  building,  the 
surveyor  should  obtain: 


equipment  manuals 


. operating  end  maintenance  logs 
. onergv  consumption  data 
. re  1 it od  i n format i on 

The  surveyor  tlso  should  bo  familiar  with  utility  r ito  schedules  as  well 
as  anv  materials  which  relate  to  anv  planned  building  modernization  programs 
and  their  appli*  it  ions.  Much  of  this  information  can  be  recorded  in  forms 
such  as  provided  in  AFCFC.-TR- 77- 12 . 

By  reviewing  this  information,  the  surveyor  can  get  an  in-depth  over- 
view of  a building  and  the  factors  which  cause  energy  consumption  prior 
to  undert  iking  the  next  step,  the  walk-through  survey. 

1.2.  1 K. 1 1 k- I hrough  Survey 

The  walk-through  survey  enables  the  surveyor  to  physically 
inspect  and,  where  appropriate,  measure  factors  which  affect  energy  con- 
sumption. (Additional  information  on  measurement  is  given  in  AFCFC-TR-7  7- 1 2 . 
It  may  be  helpful  for  top  management  to  observe  portions  of  the  survey. 

It  is  important  that  everyone  involved  with  the  program  personally  meet 
the  mi  re  outstanding  residents  of  the  swamp. 

The  items  which  require  investigation  and  analysis  ire  disco:  sed 
in  the  following  chapter.  Just  a quick  glance  indicates  that  some  of  the 
most  critical  areas  include:  ventilation  system  operation  ind  controls 
and  how  they  can  be  improved;  airtigbtness  of  the  building  and  how  infil- 
tration can  be  reduced;  heating  and  cooling  equipment  including  their 
maintenance  and  controls  and  methods  of  improving  their  efficiency;  light- 
ing and  lighting  levels  and  how  they  can  be  modified;  heat-transmission 
characterizations  and  how  they  can  be  modified;  occupant  procedures  and 
bow  they  may  be  contributed  to  excessive  energy  consumpt ion,  and  so  on. 

In  general,  it  can  be  stated  that  the  surveyor  could  start  the 
survey  in  the  basement  and  work  his  way  up.  Assuming  the  equipment  room 
i.  in  the  basement,  for  example,  he  would  inspect  ii.eihanical  systems  and 
record  their  condition,  the  condition  of  ductwork  and  its  insulation  (or 
indicate  that  there  is  no  insulation),  etc  . He  would  observe  the  perfor- 
mance1 of  operating  and  maintenance  personnel  on  a somewhat  casual  basis 
(more  fullv  through  review  of  logs).  In  an  office  space,  for  example, 
the  surveyor  would  note  such  things  as  the  nature  of  work  being  performed, 
hours  of  operation,  location  of  1 i ght  switches  and  the  number  of  luminaires 
controlled  by  each,  habits  of  personnel  insofar  as  leaving  lights  on , 
opening  windows  are  concerned,  and  so  on. 

In  making  the  survey,  an  individual  should  utilize,  in 
addition  to  typical  measuring  devices,  either  a pad  and  pencil  to  record 
information,  or  i tape  recorder.  It  may  also  he  worthwhile  to  utilize 
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an  instant  development  camera,  and/or  a .slide  camera  to  make  record  pl<*  >t  ■ * .. 

It  is  worthwhile  to  note  that  conduct  of  the  surve-  dcpemT. 
greatly  on  cooperation  from  building  operating  and  maintenance  personnel. 

It  becomes  especially  important  to  recognize  that  thev  may  regird  .urveor./ 
actions  as  an  evaluation  of  their  performance.  In  some  . as.  cni.  result., 
in  less  than  full  cooperation  for  fear  that  findings  might  reflei  t negativol 
on  their  performance.  For  this  reason,  and  especi  illy  when  •'ut..i<h  sour, 
are  utilized  to  conduct  the  survey,  operating  and  maintenance  sersonnel  mu  t 
be  assured  that  the  goal  of  the  survey  is  to  identify  wav.,  of  ; .1.  ing  -sv  .tv 
more  efficient,  and  not  to  evaluate  the  performance,  of  individual 

Once  surveys  have  been  completed,  the  1 nergv  “an  1 gs-ient  Tc  in 
will  have  a complete  record  of  "things  as  they  exist  now."  Anal  vs  is  of 
these  data  will  enable  formulation  of  a plan. 

3. 3 Analyzing  Survey  Findings 

The  purpose  of  analyzing  survey  findings  is  to  identify  1 tions 
which  can  be  taken  to  reduce  energy  consumption.  The  following  aiido- 
1 ines  are  provided  to  assist  in  developing  the  analysis. 

a.  Determine  where  energy  inefficiencies  and  waste  now  exist. 

This  does  not  imply  modifications  to  the  system,  but  rather 
those  actions  which  should  he  taken  to  bring  elements  of 

the  system  up  to  the  efficiency  at  which  they  should  function. 

This  in  itself  can  save  a considerable  amount  of  energy  in 
most  buildings. 

b.  If  a given  piece  of  equipment  is  operating  poorlv,  determine 
why.  Is  it  because  it  needs  adjustment,  repair  or  replacement, 
is  it  being  maintained  well,  or  is  it  being  operated  improperly? 

The  cause,  of  course,  leads  directly  to  the  cure.  If  poor 
maintenance  seems  to  he  the  problem,  it  would  mean  that  1 
revised  maintenance  schedule1  mav  he  required,  or  that  more 
instruction  must  he  given,  or  that  other  changes  mav  he 
needed.  Many  of  the  guidelines  provided  in  AFFIOTR-  77- 1 L’ 

will  provide  direction  on  this  subject.  At  all  times,  however, 
consider  how  anv  change — even  bringing  the  svstem  up  to  full 
operating  efficiency — will  affect  other  elements  of  the  same 
system  or  other  systems. 

c.  Determine  where  systems  can  be  modified  in  accordance  with 
guidelines  provided  to  achieve  greater  energy  efficiency. 

In  so  doing,  consider  how  the  modifications  should  he  made 
and  what  the  effect  will  be  on  other  systems  related  to  it 
directly  or  indirectly. 

d.  Determine  the  problems  which  are  likely  to  occur  through 
implementation  of  actions,  in  terms  of  energized  systems, 
nonenergi zed  systems  and  human  systems. 


Tables  )- I , 3-2 , 1-3,  and  \-U  indicate  in  out  I inn  form  somp  of  thr 
typif.il  energy  conservation  retrofit  options  which  are  applicable  to 
various  types  of  Air  Force  buildings.  These  options  have  been  grouped 
under  t following  headings:  (see  left  margin  on  each  form.) 

ventilation  and  infiltration 

. heating 

lighting 

. coo  ling 

. vater  heat i ng 

. nisco 1 1 aneous 


The  climatic  zones  to  which  each  table  applies  are  shown  in  figure  1-1. 
Climatic  variables  must  be  accounted  for  because  weather  conditions 
generally  determine  which  systems  will  consume  most  energy  and,  accord- 
ingly, which  systems  offer  the  greatest  potential  for  savings.  Thus, 
heating  systems  may  offer  significant  potential  for  savings  in  facili- 
ties in  Maine,  but  very  little  opportunity  in  Hawaii. 

In  each  of  the  tables,  the  six  factors  identified  above  are  listed 
in  descending  order  of  impact  as  determined  by  climatic  factors. 

The  buildings  for  which  typical  modifications  ire  applicable  are 
listed  in  the  upper  right  portion  of  each  table.  If.  there  is  a notation 
in  the  appropriatt  column,  it  means  that  a given  option  is  feasible  for 
tiie  tvpe  building  involved.  The  notations  used  (N,  for  no  or  low-cost; 
M,  for  minima]  cost,  and  S,  for  significant  cost,)  indicate  both  feasi- 
bility and  cost  factors.  Cost  factors  are  provided  primarily  as  verv 
general  guidelines.  For  each  modification  contemplated,  the  Fnergv 
Management  Team  should  attempt  to  identify: 

. the  precise  existing  condition  and  the  reason  for  mod i f i cat i on 

. the  precise  nature  of  the  modification 

. tiie  cost  of  modification 

. the  estimated  amount  of  energy  that  will  he  saved 
. the  time  required  to  make  the  modification 

. any  undesirable  impact  which  will  be  created  during  or  after 
the  modification  which  will  tend  to  affect  comfort,  producti- 
vity, safety,  security,  etc. 

These  tables  are  not  all  inclusive  and  are  available  in  various 
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depth  in  several  doc  uments.  Ihe  i r purpose  lien  i . tn  expose  sonic  of" 

tin  many  possible  options  that  will  torn  the  final  I nergv  Man. 

Program.  Find  your  /one  and  see  what  options  might  hi-  part  of  vour 

program. 


VlO?  JNM‘* 


ZONE  3 - 3.000-6.000  DEGREE  DAYS 
ZONE  4 - UNDER  3,000  DEGREE  DAYS 


TAP- LI  V 


C LI MATE  .U.'Ni  : KNER/IY  ■ 'Oti.'EI-VATION  OPTI'.NE 

l see  figure  •-!  for  geographic  area  of  zone) 


RETRO F PTICW 


N = No  Cost  or  low  Cost 
M = Minimal  Cost 
S = Significant  Cost 


>>vn.  V<  t i 1 -*  t- 1 • ."os'ems  baring 
icupied  eri  i in  J :ritiea  A n as 
Ri  luce  >ntllati  n Rates  iring  Ui  1 

irs  ■ ■;  Minimum  i i ■ lcriti  ■ Area: 

imi  Ventilation  Startuj  ime: 

SI  it-  ff  . thausl  S;  st<  tnu  en  Not  Hi  led 

iminat<  ' . Uru ssa ry  Exhau  t Is  and 

:■  f Ventilat.  rs 
Re:  1 a • ■; r >ken  W i nd 

I r-* • : ’ . • i • • ■ Damper::  When  ii  ' is  Use 

air  ' imper  if  It  Not  Seal 

Pr  .periy 

Adjust  . • : r Air  Di  mj  er:  for  r t ’ . ir< 

Reduce  Inf  i : t rat  i ■>,  Tin  if.  i ;.•••  lags  i:. 
Building  Env.  .pr? 

stat  ish  Rules  for  f L Building  Person™ 
egardi  ; pening  sing  f Ext.  1 rs 

Ir  sti  atherstripping  \r  1 ,T r 1 and 
Do<  rs 

Caulk  At*,  and  Wire)  ;v  anil  '■  r Frame: 
inn  ta  1 i Econr >m i :®r  Cyc  i • ■ 

Install  i,oo'iing  Dock  IV  ••  r Sea:;: 
tehang  Misaligned  rior 
Install  Automatic  Venti .ution  C ntr  Cs  to 
Ensure  Operation  a.:  Nee  cel 
nn<  ■ ' \le nti  a*  1 I n Fan:  ii  Ilet  Rr  mi  t 
Ligh  t Ci  rail  t 

Reduce  the  Quantity  .f  Kxha  is : Air  Fr  " ii 
ider  Insti  ation  f Air  Curtail 
Re  • 'Ver  ilea'  from  Exhaust  Air  t > I’re  •>>:i  II  t.i 
Incoming  Ai r 

Reelr-ulst-e  Exhaust.  Air  Usit.g  A • t.i  vat.  l 
Charcoal  Filters 

list  Vei  tibules  and  >r  Revolving  D rs  t 
Reduce  Infiltration 

Replace  il  is  that  a^e  t, ,.  Large  and  Which  Move 
Excessive  Quantities  of  Air 
Install  Automatic  Door  Clo-e-s  a .,j  : Exterior 

Doors 

iiepa  i r all  i.ear.s  : 'A' a Ef  ■ r,  .Ati  I r , ■ 1 , . ‘ • . 

wer  Ind  r en iture  and  R<  ati  v<  unidity 

A id  Controls  to  e-bv  T m;  erfitures  luring 
Unoccupied  F’eriorls  in  lloncri  t i cal  Areas 
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Cora 


' ■■■■  HE  1 NERGY  CON  R\  \TICN 

(see  Figure  3-1  for  geographic  area  of  zone) 


retrofit  opticnc 


N = No  Cost  or  Low  Cost 
M = Minimal  Cost 
S = Significant  Cost 


Rev’.’  Cleaning  Schedule  so  Lights  tan  be 

Turned  Off  Earlier 

: 11  ■ t ;e  r ’ m )ontr  si  perati 
I >r  Li ght  ing 

■ ■ : Lam]  . Luminaire  . a i Interi  r Surfac 

Clean 

Consider  he  Use  if  Light  C L rs  for  W.ai 
Floors  and  Ceilings  to  Increase  Refl'”"  ar. 
but  Av  id  .’pecular  Ref  let!  ti  nr 
Use  More  Efficient  Ballasts 
Re 3 :ate  uninairi  : t I r vid<  ighl  ! Fask 
Are  as 

Lower  Height  of  Lighting  Fixtures 
Recover  Heal  of  Light 


Repai  r A'.  . i,e;tk.: 

Reduce  the  Quantity  •!’  Viator  Used 

Reduce  Generating  uni  rage  i emt” • ra • are 
to  the  Minimum  Required 

lJe-Energise  B :;ter  iieaterr-  in  Ki  tcher.;.:  a; 

N ight 

I • -En<  rgi zi  H • Water  lirculati  • ; imp;  whei 
Bui  Mii. g is  Unoccupied 

Insulate  Hot.  Bare  Piper  ?tn  i rage  ’Links 
place  Ta.  : I . ts  with  L<  :tric  igni  i i 
Device 

' . id  Using  ectric  Water  Heater  Durii  ; 
Periods  ■ f Peak  Electrical  Demand 

Insert  rl flees  in  Hot,  Water  Pipes  » Reduce 
Flow 

insta  . fficienl  N zzles  a i Faucet; 

Bo  st  Ho-  Water  Temperature  Lo -ally 

Recover  Heat  f r m Incinerators  fur  D’mesti” 
Hot,  Water  Heating 

Re  ■ >ver  Heat,  from  Laundry  and/or  Kitchen  Waste 
far  Water  Heating 

Lo’at.e  Water  Heater  chse  ! tlie  Point  f Use 


Repair  all  Leaks:  Chill"  i Water,  C i tenser 

Water,  Condi t.ionod  Air,  etc. 

Tun  Off  Cooling  System  During  Unoccupied 
ilours  in  Noncritical  Areas 
Increase  Indoor  Temperature  and  Relative 
Humidity  Levels  During  Occupied  Hours 
: 1 Not  C I L bbies,  Passage  ways  and  Si  ragi 
Areas  to  the  same  Degree  as  Work  Areas 


n In 


tJ|  N |N  I N|  N|  N | N 


:i|  n|  ;|  n | n | n | n 


es 


ci. mat:  :ie  i : :ji:rgy  i-  :j."krva : i :i  i tt< -:j:' 

(see  Figure  3-1  for  geographic  area  of  zone) 


RETROFIT  OPTION:1 


N = No  Cost  or  Low  Cost 
M = Minimal  Cost 
S = Significant  Cost 


R- • i .i  - it  • ling  in  ver-  . led  .'no 
C rp'  " I mpr  per  A.*  malic  Ccc.tr  I pn'  i' 
A d,'us*  Air  Dampers  for  Tigh*  C.  using 
I-..  -.late  Chilled  Wri'iT  Piping  hi.  i i'.-'.v  rk 
1.  cnted  ir.  Unconditioned  Spaces 


Usi 

td  or  Air  for 

Ec  nom 

- 1 • 

ate  - r Re  duce 

the  Us 

wii  i - 

h Require  .lim- 

ltaneo 

Cool 

ing 

Con ver 

1 Cor.stant.-Vo! 

’lr.e  Fa 

Air 

Volume 

Ins*  -i 

1 Time  Cl  cks 

•or.  .lei 

Unit 

f r 1 il  mal  i 

. ■■  ■ 

Repi  at 

<■  Inefficient. 

.*. ' : W 

Re  1 . - 

S .-ir  Heat  Gain 

Reduce 

Internal  Heat 

Gain 

Usi  S] 

* Co-  ini'  of 

Pe. -pLe 

Far  Apart 

D t Pe rn  il  Perimeter  and  Inter!  r l terns 
t.o  Buck  One  Another 

Rebalance  Chilled  Water  and  Air  Die’ ribut:  n 
Gy  sterna 

Raise  Cup:  I;/  Air  Temperature  in  Ace  rdan  -e 
with  Load 

Raise  ihilled  Water  I • >jnj  < ■ ra t . n Li  Acc  rdance 
with  Load 

opera!*-  C ndenser  Water  System  at  I.  wer 
Tempera ' ure 

Operate  Only  the  Chilled  Water  Pum[  and 
Ling  ire r Fans  as  N<  - . sa ry 

Trim  Chilled  Water  Pump  Impeller  • • Ma'ch 
Load 

Use  Minimum  ,’iumher  if  Chiller:-.  It  is  far 
Better  t.o  Operate  One  Unit  -it  90  Percent. 
Capa'-i  ty  than  Two  at  45  Percent 

Maintain  all  Cooling  Equipment  a1  Peak 
Efficiency 

Use  Proper  W-iter  Treatment  to  Reduce  Fouling 
of  Transfer  Surfaces  in  Chillers  and  Heat 
F.x  changers 

Us*-  Condenser  Water  for  Air  Con  li  ti-  ning 
Reheat 

Check  Cooling  '1  wer  Bleed--  ff  t<  Unsure  Water 
find  Chemicals  ar>-  not.  Was.ted 
Isolate  nrr-HrieChi  ' 


n In  n 


i/ 1 • • i 1 1 


mi  Nl 


SSP. 


* 


A: 


' . ! i. j\  r . • 

(see  1'igure  3-1 


:•  rcy  '■  i-vAri 

for  geographic  area  of  zone) 
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tabu: 


CI I MAI  E Z NE  : NER  :V  C ; RVA  I’lON  PT]  NS 
(see  Figure  3-1  for  geographic  area  of  zone 


hFTR  B IT  FIT i 


N = No  Cost  or  Low  Cost 
M = Minimal  Cost 
S = Significant  Cost 


Shut  Down  Ventilation  Systems  During 

Unoccupied  Periods  in  Moncritical  Areas 
Reduce  Ventilation  Rates  During  Unoccupied 
Hours  to  a Minimum  in  Moncritical  Areas 
Optimise  Ventilation  Startup  Times 
Shut-off  Exhaust  System:;  Y/hen  Not  Needed 
Eliminate  All  Unnecessary  Exhaust  Hoods  and 
Roof  Ventilators 
Replace  Broken  Windows 
Close  Fireplace  Dampers  When  Not  in  Use 
Repair  Fireplace  Damper  if  it  Does  Not  Seal 
Properly 

Adjust  Outdoor  Air  Dampers  for  Tight  Closure 
Reduce  Infiltration  Through  Openings  in 
Building  Envelope 

Establish  Rules  for  all  Building  Personnel 
Regarding  Opening  and  Closing  of  Ext.  Doors 
Install  Weatherstripping  Around  Windows  and 
Doors 

Caulk  Around  Window  and  Door  Frames 
install  Economizer  Cycle 
Install  Loading  Dock  Door  Seals 
Rehang  Misaligned  Exterior  Doors 
Install  Automatic  Ventilation  Controls  to 
Ensure  Operation  as  Needed 
Connect  Ventilation  Fans  in  Toilet  Rooms  to 
Light  Circuit 

Reduce  the  Quantity  of  Exhaust  Air  From  Hoods 
Consider  Installation  of  an  Air  Curtain 
Recover  Heat  from  Exhaust  Air  to  Precondition 
Incoming  Air 

Recirculate  Exhaust  Air  Using  Activated 
Charcoal  Kilters 

Use  Vestibules  and/or  Revolving  Doors  to 
Reduce  Infiltration 

Replace  Hoods  that  aj-o  too  Large  and  Which  Move 
Excessive  Quantities  of  Air 
Install  Automatic  Door  Close-s  on  all  Exterior 
Doors 


Repair  all  beaks:  Water,  bt.eam,  Air,  fuel,  etc. 
Lower  Indoor  Temperature  and  Relative  Humidity 
Add  Controls  to  Setback  Temperatures  During 
Unoccupied  Periods  in  Moncritical  Areas 


Building  Tyne 


TABLE 


CLIMATE  ZONE  ENERGY  ' N.'ERVA"  L N GiT  : NS 
(see  Figure  3—1  for  geographic  area  of  c :.«•) 


RETROFIT'  OPTION 


= No  'os’  or  I<cw  Cost 
= Minimal  Cost 
= significant  Cc  st 


I * ■ • k Tempera  lure 


in  A ■ 
R.  ■ vi  r 
R>-  •over 
Inr-tal  i 


Ri  ic)  . f Fan  and  1 un]  j i rat  i n 
perat)  Return  Air  Fani  for  H)  ting  During 
tin  • 1 i • 1 H' airs 

■ I LI  • 1 i : ' tion  remperatun 
in  perimeter  Spaces 

Aii  Con*  r *<•  Regulate  Hot.  Leek  Temperature 
in  A rhino  with  Demand 
R*-  ' vi  r ."••rit  from  Conden.'tHte 
R*-  • vi  r from  Condenser  Water  System 

L.  tail  Valves  and  Pampers  to  Permit.  Shut  — 'ff 
f H*  • a * ing  in  Unoccupied  Area:;  Where  There 
in  r.o  laager  of  Freezing 
In  * a i A itomat'ic  Tempera*  in-  Centro]  Valve: 

In  Radiator::  Controlled  b,v  Hand  Valve:: 

Chi  'k  Vi  • in  Hot  Water  and  Steam  System:: 
for  Proper  Performance 

Keep  Air  Vovment  in  .and  out  of  Radiators  and 
C a v . - • or::  Unrestricted 
Provide  Additional  Thermostats  for  Better 
Coritr  1 of  Heating  Equipment 
C avert  Three-way  Valves  to  Two-way  Operation 
-.rid  la stall  Variable  Speed  Pumping 
Balan  •••  Wati  r low:  i • Minimally  Sal  i.  fa  :tory 
levels 

Clean  Strainer  Screen::  in  Pumping  Systems 
Lower  the  Resistance  t.o  Flow  in  Duct  tod  Piping 
Systems 

Trim  Pump  Impeller  to  Match  Load 
Reduce  Air  Flow  Rates  to  Minimally  Satisfaet'  ry 
Levels 

Adjust  all  Pump::  to  Control  Leakage  at  Pump 
Packing  Glands 

Maintain  all  Heating  Equipment  and  Auxiliary 
at  Peak  Efficiency 

Keep  Filters  and  Heat  Transfer  Surfaces  Clean 
Use  Low  Resistance  Filters,  Registers  and 
t Grilles  to  Reduce  the  Horsepower  Required 
i for  Air  Movement 
Reduce  Fan  Speed 

Use  the  Minimum  Number  of  Boilers.  It  is  far 
letter  to  Operate  One  Unit  at  90  Percent 
Capacity  Than  Two  at,  45  Percent 
Check  Flues  and  Chimney  for  Blockages  or 
Impro[jer  Draft  Conditions 


)-l  7 


TABLE 


CLIMATE  ZONE  ENKKGY  C NSERVATIuN  (il'IMi:: 
(see  Figure  3-1  for  geographic  area  of  zone) 


RETROFIT  OPTICi; 


N = No  Cost  or  Low  Cost 
M = Minimal  Cost 
S = Significant  Cost 


Clean  Combustion  Surfaces 

Seal  all  Air  leaks  into  Combustion  Chamber 

Adjust  Fuel-Air  Ratio 

Maintain  Proper  Fue 1 Gil  Temperature  at  burner 
Tip 

Install  Flue  Gas  Analyzer 

Preheat  Combustion  Air  With  Waste  Heat. 

Install  Boiler  Stack  Economizer  for  Preheating 
Feed  Water 

Add  Automatic  Draft  Damper  Control  to  Reduce 
Heat  Loss  Through  Breeching  When  the  Gas  or 
Oil  Burner  is  Not  in  Operation 

Use  Proper  Water  Treatment  to  Reduce  Fouling 
of  Heat  Transfer  Surfaces  in  Boilers,  Heat 
Exchangers,  etc. 

Isolate  Off-line  Boilers 

Reduce  Blowdown  Losses 

Replace  Existing  Boilers.  Which  are  not  at  or 
near  the  end  of  their  Useful  Life  with 
Modular  Boilers 

Install  Central  Supervisory  Control  System 

Utilize  Heat  from  Internal  Spaces  for  Heating 
Perimeter  Areas 

Kee]  Maintenance  and  Operating  Log  of  all 
Heating  Equipment 

Ensure  that  overhead  Uni  t Heaters  Direct, 

Heat  to  the  Floor 


Reduce  Illumination  to  levels  Consistent  with 
Productivity,  Safety,  and  Security 
Ci  >ns.  i do  rations 

Add  Switching  and  Timers  to  Turn  Off  Lights 
When  Not  Needed 

Use  Daylight  for  Illumination  in  Perimeter 
Areas  as  Practical 

R<  niov‘'  unnecessary  Lamps  when  these  Remaining 
Can  Provide  Desire^d  Illumination 

Use  Higher  Efficiency  lamps 

Remove  Lights  Over  Stacks 

Establish  .an  Effective  Lighting  Usage  Program 

Move  Desits  and  Other  Work  Surfaces  to  a 
Position  and  Orientation  that  will  Use 
Inctai led  Luminaires  to  their  Greatest 
Advantage 
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COOLING  I LIGHT! 


CLIMATE  ZONE  ENERGY  CONSERVATION  01  I I N.' 
(see  Figure  3-1  for  geographic  area  f zon< 


RETROFIT  r.  FT  I ON 


lost  r Low  ost 
"ir.iir.al  Cost 
.'igni  f ! car.t  Tost 


Revise  Cleaning  Schedule  so  Lights  can  he 
Turned  Off  Farlier 

Add  Ph  t cell  or  Tice-  C ntrt  Is  perate 
Outdoor  Lighting 

Keei  Lamps,  1 uni naires,  aj  1 Interi  r S irfa  :es 
Clean 

Consider  the  lire  i f Light  ('  lor:  for  Walls, 

FI  rs  and  Ceiling)  Increase  Reflectance 
but  Avoid  Gpec  :lar  Reflection. ■ 

Use  More  Efficient  Ballasts 
Relocate  Luminaires  to  Pr  vide  Light  on  Task 
Areas 

Lower  Height  of  Lighting  Fixtures 

Recover  Heat  of  Light 

He  pa  i r all  leaks : Ch  i 1 • Wa  te  r,  Condenser 
Water,  Conditioned  Air. 

Turn  off  Cooling  System  During  Unoccupied 
Hours  in  Noncritical  Areas 
Increase  Indoor  Temperature  and  Relative 
Humidity  Levels  During  Occupied  Hours 
Do  Not  Cool  Lobbies,  Passageways  and  Storage 
Areas  to  the  same  Degree  as:  Work  Areas 
Reduce  Cooling  in  Over-Cooled  Spaces 
Correct  Improper  Automatic  Control  Operation 
Adjust  Air  Dampers  for  Tight  Closing 
Insulate  Chilled  Water  Piping  and  Ductwork 
Located  in  Unconditioned  Spaces 
Use  Outdoor  Air  f<  r 1 mnomizer  Cooling 
Eliminate  or  Reduce  the  Use  of  HVAC  Systems 
which  Require  Simultaneous  Heating  and 
Cooling 

Convert  Const.ant-Vi  Dime  Fan  System  to  Variable 
Air  Vo  I ume 

Ins' all  Time  Clocks  on  Self-Contained  Cooling 
Units  for  Automatic  Shutoff 
Replace  Inefficient  Wind  w Air  Conditioners 
Reduce  Solar  Heat  Gain 
I Reduce  Internal  Heat  Gain 

Use  Spot  Cooling  of  People  when  they  are  I.ocatec 
Far  Apart 

Do  Not  Permit  perimeter  and  Interior  Systems 
to  Buck  One  Another 

Rebalance  Chilled  Water  and  Air  Distribution 
Systems 


N N N 


' LING 


CLIMATE  ::  '.JE  ENERGY  P NMERVATION  OPTIONS 
(see  Figure  J-1  for  geographic  area  of  z n« 


RETR0FI1  PTION 


Ho  Cost  or  Low  Cost 
Minimal  Cost 
significant  Cost 


I ' ■ Supply  Air  remperature  Li  Ac  rdance 
with  Load 

Rais*  !hi  ed  Wa ter  Tempera tur<  in  Acc  rdanc* 
with  Li  ’ : d 

Operate  C n denser  Water  Oyster,  at  . .ver 
Temperature 

(•per-- ■ te  Only  the  Chi  1 led  Water  ’ and 
Cooling  " wer  Fan:  a.  N<  ess.u rj 
irim  Chilled  Water  Pump  er  to  Match 

Load 

Use  Minimum  Number  of  Chi.iers.  it  is  far 
Better  !.  Operate  One  U’ . ; *.  a*.  '•  Percent 
Capacity  thai  it  4!  Percent 

Maintaii  . ) ing  juipment  t Peal 

Kffi ciency 

Use  Proper  Water  Tr  a . * t r • i u •.  1 sing 
of  Transfer  Surface,  in  Chillers  and  Heat 
Exchangers 

Use  Con  lee.  ,*r  Water  f r Air  Condi  1 1 nine 
Reheat 

Check  Cool ing  Tower  Bleed-  ff  tc  Ensure  Water 
and  Chemicals  are  not  Wasted 

Isolate  Off-line  Chillers  

Repa  i r A1  i lean: 

Reduce  the  Quan  i t.y  of  Water  Used 
Reduce  Generating  and  Mt  rage  Temperature  Level: 
to  the  Minimum  Required 
I*--Rnorgi  ;e  Booster  Heaters  in  Kitchen:  at 
Wight 

;■  -Energise  H t Water  Cir-  dat  ing  i inr,  s when 
Building  is  Unoc-upied 
Insulate  Hot  Bare  I ipes  and  Storage  Tanks 
act  ts  with  Elec trl  Ignition 

iJevice 

Avoid  Using  Klet.ri  Water  H.  a ter  During 
Periods  f Peak  Electrical  Demand 
Insert  Orifices  in  Hot  Water  Pipes  l.o  Reduce 
Flow 

[Install  Efficient  Nozzles  and  Faucets 
Hi  ■ st.  Hi  t Wat*  r Temperature  incally 
Re  -ever  Heat  fr«  Inc  in*- rat  rs  for  Umi<-stic 
H<  t Water  Heating 

Recover  heat  from  Laundry  and/<  r Kitchen  Waste 
for  Water  Heating 


Building  fype 


climate  lone  e;;.-;hcy  c :.r ehva:  i n optk 

(see  Figure  -.-1  for  geographi  arei 


RETROFIT  CTTIOti 


N = No  Cost  or  Low  Cost 
'■  = Minimal  Cost 
= Significant  Cost 


Bui  ’ d ing  Tv;** 


ff  ] :tri  :a  1 Aj : ianees  and  Ma  :hin<  ry 

Not  Being  lined . 

. n ff  Si  a and  Ici  Mi  Lting  Equipment,  and 
Heating  Taper  when  Not  Needed 
1 ::u  r v Maintenance  f Motors,  Ei  ginet  & u-bin< 
Main  Sun  ectrical  i we r is  n t B e<  ling  ff 
to  Ground 

Examine  Elc  vator  Us  ag< •;  Shut  wn  E m ■ ss 
Capacity 

Install  Demand  Limiting  Equipment 
C meet  Power  Factor 
Ci'  se  Off-  Unused  Areas  and  Rooms 
Whe re  Practical,  Disconnect  Refrigerated  Water 
F amtains 

Adjust  Valves  for  Minimal  Water  Use 
Use  Water  Properly  for  Grounds 
Meter  C ."1  big  Tower  Makeup  Water 
Wash  and  Pry  Full  Laundry  Loads  Only 
Operate  Exhaust  Systems  Installed  Over  Washers, 
Flat  Work  Ironers,  Tumblers,  etc.  only  when 
needed 

Reschedule  Laundry  Work  Hours  t Avoid  Peak 
Electrical  and/or  Steam  Demand 
Turn  Off  Infra-red  Food  Warmers  when  rio  food 
is  being  warmed 

Preheat  Ovens  only  for  Baked  G ods 
CL*--:k  Sterilizer  and/or  Refrigeration  Kunij  meat 
Doors  for  Proper  Gasketing  and  Function. 

Repair  and/or  Replace  as  Necessary 
Keep  Refrig<  ration  Condenser  Coils  Clean 
Check  all  Refrigeration  Systems  for  Correct 
Refrigerant  Charge  t.c  Avoid  Excessive 
Compressor  Operation 

Improve  Maintenance  "f  all  Elect rical/M  -sanical 
Equipment 

Heat  Recovery  from  Ventilation  Air,  Lights,  Etc. 


N N N N N 
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COOLING 


1ERGY  CONSERVATION  OPTION 

[see  Figure  3-1  lor  geographic  area  of  zone) 


RETROFIT  OPTION 


No  Cost  or  Low  Cost 
Minimal  Cost 
Significant  Cost 


Shul  m sntilati  • Sys t ■ . . lrli  g 
Un  — ji ■ i * ■ 1 periods  in  Non  Ti  t i "'ll  Areas 
. ■■  v<  ntilati  a Ra te  tring  Ui  icupied 
: i ■ ir  • -i  *i  Minim  im  in  lion-trill  -ni  Aron.: 
ptimi  ■ Vi  ntilati  i St  art  uj  1 Lmes 

Exhaust  Systems  When  Not  Lee, led 
Iminati  A Unni  si  ssa ry  Exha  is  t ;l  i.  ai  3 
F-  - -f  Ven‘  ilat-  ,rs 
P--;  Li  te  Broken  Win  I ws 
• ,:e  Fireplace  Danger;:  When  Not  in  Use 

ir  Fireplace  Di  msj  er  i LI  es  N I Seal 
! r 'perly 

Ad, lust,  'utdoor  Air  Dampers  for  light  ' : sure 
Ri  iuoi  nfili  ti  ■ Ihr  tgh  pen  in  g:  in 
Building  Envelope 

5s  tat  Lsl  : . - . for  all  Bui  ling  Pert  m 
Regarding  pening  and  II  sing  f Ext.  I rs 
■ sta  . Weatherstripping  Ar  u 1 Wind  wi  and 
Doors 

Caulk  Around  Window  raid  Do  r Frames 
Install  ..-onomiser  Cycle 

tall  Loading  Doc  r Sea 
Re./r.s  Misaligned  i x'.-rl  *r  rr, 

ta  . Aut  mat  i • V<  ntilati  n iontr  Is  t 
Ensure  Operation  a.-:  Needed 
nni  ■ ■ Vei  tilati  n Fans  is  I 1 et  R ms  1 
Light  Circuit 

Reduce  the  Quantity  of  Exhaust  Air  From  II  " Is 
Re  -over  Heat,  from  Exhaust  Air  to  Precondition 
Incoming  Air 

Consider  Installati  n if  an  Air  Curt aln 
Recirculate  Exhaust.  Air  Using  Activated 
Charcoal  Filters 

Use  Vestibules  and/or  Reviving  D--rs  t- 
Reduce  Infi  1 1,  rat  ion 

Replace  Hoods  that  are  t > Large  and  Which  Move 
Excessive  Quantities  f Air 
Install  Automatic  Door  Closers  >n  all  Extern  r 
I Jours 


Repair  all  Leaks:  Chilled  Water,  (.•  .ndenser 

Water,  Conditioned  Air,  etc. 

Tun:  off  Cooling  System  During  Un-c-cupled 
Hours  In  Noncritical  Areas 


(see  Figure  ■ -1  for  geographic  area  of  zone) 


RECLOFIT  OPTION 


N = N<  :ost  or  Low  Cosl 
M = Minimal  Cost 
S = Significant  Cost 


h.  : r h • ru  ' <r  • a:  : . H * ; ?■ 

: bbies,  Passag  ivaj  ; ai  . Ct  ra  • 

....  ( ...  |/||  Are; 

ieduct  ii  ii  )ver-Cooled  Spaces 

A ..  ' A ' r I 'hi:.;  f r . ‘ rh  ' ring 
tnsulat  '■  i Water  Piping  and  ict«  r 
i it  Inconditi 

: r A ! r f :•  • :.  «!  • ■ r C u i:.t* 

r Re  due-  t!  Us<  f M ) Systet 
which  Requirt  Simultai  . ing  nd 

' . i;.ir 

....  ....  v .'  iyster  Variabl 

Air  V home. 

install  im<  :i  f -Contained  C Ling 

matic  '■  it  ff 

Re  pi:  i ■ ent  Wa  iow  Ai  r 1 

/■  : . ■ ’ .nr  V: : : . 

R<  i i re  hit'  run  1 Tea*  isin 

. • . - ■ ......  ey  ar  I :a 
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if'  Transfer  .'.urfacer  in  t'iii  . >rr  ai.  i Heat 
Exchangers 
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(see  Figur<  •:-!  for  geographic  area  of  zone) 


RETROFIT  OPT  I 


N = No  Cos*  or  Low  Cost 
M = Minimal  Cost 
S = Significant  Cost 
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Reheat 
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Feed  Water 
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Use  Proper  Water  Treatment  to  Redu  F 
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xisting  Boi  r Wh ich  an 
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It'diuar  tv  iler:: 

Install  Central  Fipervis  ry  •'  r -1  Cyster. 

Utilize  Heat,  from  Internal  Upases  f r Heating 
Perimeter  Areas 

Keep  Maintenance  and  operating  L g f all 
Heating  Equipment 

Ensure  that  overhead  Unit  Heater::  Direct 
ilea'  to  the  Floor 

In.  t all  Warm-ui  Cysle  Controls  m Air  Handling 
Units  with  Outside  Air  Intake  as  Applicable 

Use  paque  r Translucent  Insulating  Materials 
to  ill  :k  Off  and  Thermally  Seal  all  Unused 
Witidows 

Inst, all  Storm  Window:; 

Add  Additional  Insulation  to  Roofs,  Ceilings 
and  Floors  Over  Une  nditi  nod  Areas 
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3-3  CLIMATE  ZONE  3 ENERGY  CONSERVATION  PTIONS 
(see  Figure  3-1  for  geographic  area  of  z ne } 


RETROFIT  OPTION 


U = IJo  Cost  or  Low  Cost 
M = Minimal  Cost 
S = Significant  Cost 


Add  Additi  na]  ilati  • Wall! 
lonsider  Reglazing  witl  D ibli  r rij  Hazing 
Evaluate  'he  Necessity  for  Humiiifi  -at  i 
Curtail  as  Practical 
Recalibrate  All  Con t rols 
:pair  Fa  ilty  Equipment:  St<  am  ra ps,  Va i v«  . , 
Dampers,  etc. 

:k  . h(  rm  stat:  t : rev<  nl  R<  • tting  1 y 
Unauthorized  Personnel 
Reduce  Heating  in  vi  rheat(  1 Spaces.  I N t 
Open  the  Window  to  Cool  These  Area.:! 

Turn  Off  or  Eliminate  all  Portable  Electric 
Heaters  When  Not  Needed 

Keep  Dt  >r:  and  Window::  Closed  When  Heating 
System  is  Operating 

Repair  Irack:  ai  i penings  in  Exteri  r Surfi 
Us<  fra-Red  T<  L<  v : i n law  ■ ra  . V t em  I 
Determine  Where  Heat  Losses  are  Occurring 
r >m  Build!  ngs  and  1 id<  rgr  md  Distril  iti  i 
Piping 

Install  and  Maintain  Insulation  on  all  Hot 
Water  Pipes,  Fittings  and  Valves  Passing 
Through  Unconditioned  Spaces 
. ate  Steam  Lines,  Above  a:  : Bel  H rt  : 
Insulate  all  Duct  W rk  Carrying  Conditioned 
Air  TIi rough  Unconditioned  Spaces 
Repair  Ins  ilati  n n ■ n mizers,  ' ndensate 
Receiver  Tanks,  B Hers,  Furnaces:,  etc. 

Adjust  Dampers  in  Mixing  Boxes  and  Mul  t.i-zone 
Units  so  that  they  Shut-off  Tight  to  Reduce 
Leakage 

Vary  the  Steam  Pressure  in  Ac  ■ rdance  with 
Space  Heating  Demands 

Reset  Heating  Water  Temperature  in  Accordance 
with  Load 

Operate  only  Necessary  Heating  Water  Pumps 

Reduce  Hours  of  Fan  and  Pump  Operation 
Operate  Re  turn- Air  Fans  for  Heating  During 
Unoccupied  Hours 

Use  Lowest  Possible  Radiation  Temperature 
in  Perimeter  Spaces 

Add  Controls  to  Regulate  Hot  leek  Temperature 
in  Accordance  with  Demand 
Recover  Heat,  from  Condensate 


LIGHTING 


' : -3  ILIMATl  NS  • ENERG  »NS  V . I NS 

(see  Figure  3-1  for  geographic  area  of  zone) 


RETROFIT  OPTION 


No  Cost  or  Low  Cost 
Minimal  Cost 
Significant  Cost 
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Rec  ver  Heat  fr  rri  C<  ndenser  Water  Cystic; 

Install  Valves  :uid  Dampers  to  Permit  Shut-  >ff 
f (eating  in  • ■ : • ■ 1 Areas  Wh  ri  Then 

is  n Danger  f Freezing 

Install  Au*  mati  • Tempera ture  Control  Valves 
in  Radiators  Controlled  b,v  Hand  Valves 
hi  ■ Vi  sit  Li  ■ Water  at  i Steam  System: 
f r Proper  Perf  irman  :e 
: Air  fment  ii  and  i1  f Radial  rs  ai  1 
Convec*  rs  Unrestricted 

Provide  additional  Thermostats  for  Better 
’ ntr  - f Heating  Equipment 
■ .'••••  n rei  -way  Valvi  s i -way  :•  rat  i n 
arid  Install  Variable  Speed  Pumping 

er  F . w Mini ma  Lly  Satisfacl  ry 

levels 

Jlean  Strainer  Screei  ' : imping  Systems 

wer  thi  R<  Lstanci  t Flow  ir  Duet  an  1 : ipis  g 
Systems 

Trim  Pumj  Impeller  * Match  Load 

ici  Air  Flow  Rates  t Mi  ima . y Sal  I . fa  :1  ry 
Levels 

Adjust  all  Pumps  1 '■■■■.:■  akag<  at  I in  | 

Packing  Glands 

Main' air.  all  Heating  Equipment  and  A ixiliary 
at  Peak  Efficiency 

Keep  Filters  and  Heat  Transfer  Surfaces  Clean 
e i w Ri  1st  an  :i  1 ters,  Ri  gist  ers  at  I 
Grilles  to  Reduce  the  Horsepower  Required 
for  Air  Movement 

Reduce  Fan  Speed 

Use  the  Minimum  number  of  Boilers.  It  in  far 
Better  to  Operate  One  Unit  at  90  Percent 
Capacity  Than  two  at  /,5  Percent 

Check  Fluen  and  Chimney  for  Blockages  or 
Dnpr  per  Draft  Condi  ti  ns 


Reduce  Illumination  to  Levels  Consistent  with 
Productivity,  Safety,  and  Security 
Considerations 

Add  Switching  find  Timers  to  Turn  Off  Lights 
When  Not  Needed 

Use  Daylight  for  Illumination  in  Perimeter 
Areas  as  Practical 
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TABLE 

3-3  CLIMATE  ZONE  3 ENERGY  CONSERVATI  N PTi  NS 

(see  Figure  3-1  for  geographic  area  of  zone) 

RETROFIT  OPTION 


N = Ho  Cost  or  Lew  Cost 
!•'  = Minimal  Cost 
E = Significant  Cost 
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: r:-  i n that  will  Use 
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Clean 

tons ider  the  Us<  f ighi  . r.  for  Walls, 
Floor::  and  Ceiling  t.  Increase  Reflectance 
but  Avoid  Specular  Refl erg  iu:n: 
fficienl  Ballasts 

Rel  • uninairei  t Providi  ' ghl 
Areas 

m r i •:  f ighting  Fixture 

Re  ■ vi  - r Heat  of  Light 


Repair  ail  Leak.: 

Reduce  the  Quantity  >f  Water  Used 
Reduci  Gene  ra  ting  i 1 Si  ragi  emp<  ral  in  Le  vi  i 
to  the  Minimum  Required 
De-Energizi  ter  eater  ii  Kitchens  at 
Night 

; * -Ei  ergia  :<■  ••  irculating  Pui  when 

r i ! : ling  in  Un  < ■ • u[  i <»ei 
In: :u late  H • Bare  Pipe::  and  Storage  Tarikit 
leplaci  Sa  ' t aitl  Lectrlc  Ignitioi 
Devi  ee 

Avoid  Using  Eli- ctri  • Wa • • r Heater  During 
Period:;  of  Peak  Electrical  Demand 
Insert  ri flees  in  dot  Water  I i;  t.  R>-  !•*••• 
Flow 

{stall  Efficient  N . ami  Fa-; 

B-  H ' Water  Temperature  -i . . 

Re  r Heat  f r -m  Incin-r-'  r f r ‘ 

Hi  • V-'jter  Heat  Ing 

Re  cover  \:it  from  Laundry  at.-l  r - i " Was'- 
f r WaterVeat  ing 
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TABI.E  Cl 1MATF  ZONE  5 ENEKGY  CONSERVATION  OPTIONS 

(see  Figure  3-1  for  geographic  area  of  zone) 


RETROFIT  OPTION 


N = No  Cost  or  Low  Cost 
" = Minimal  Cost 
S = Significant  Cost 


Turn  Off  Electrical  Appliances  and  Machinery 
Not  Being  Used. 

Turn  Off  Snow  and  Ice  Melting  Equipment,  and 
Heating  Tapes  when  Not  Needed 
Improve  Maintenance  of  Motors,  Engines  ft  Turbim 
M;ike  Sun;  Electrical  Power  is  not  Bleeding  Off 
to  Ground 

Examine  Elevator  Usage;  Shut  Down  Excess 
Capacity 

Install  Demand  Limiting  Equipment. 

Correct  Power  Factor 
Close  Off  Unused  Areas  and  Rooms 
Where  Practical,  Disconnect  Refrigerated  Wd.-r 
Fountains 

Adjust  Valv<.  for  Minimal  Water  Use 
Use  Water  Properly  for  Grounds 
Meter  Cooling  Tower  Makeup  Water 
Wash  and  Dry  Full  Laundry  Loads  Only 
Operate  Exhaust  Systems  Installed  Over  Washers, 
Flat  Work  Ironers,  Tumblers,  etc.  only  when 
needed 

Reschedule  Laundry  Work  Hours  to  Avoid  Peak 
Electrical  and/or  Steam  Demand 
Turn  Off  Infra-red  Food  Warmers  when  no  food 
is  being  warmed 

Preheat  Ovens  only  for  Baked  Goods 
Check  Sterilizer  anchor  Refrigeration  Equipment 
Doors  for  Proper  Gasketing  and  Function. 
Repair  and/or  Replace  as  Necessary 
Keep  Refrigeration  Condenser  Coils  Clean 
Check  all  Refrigeration  Systems  for  Corn'd 
Refrigerant  Charge  to  Avoid  Excessive 
Compressor  Operation 

Improve  Maintenance  of  all  Electrical /Mechanical 
Equipment 

Heat  Recovery  from  Ventilation  Air,  Lights,  Etc. 
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(see  Figure  3-1  for  re-  graphic  area  - f .--.no) 
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N = No  Cost  r w (lost 
K = Minimal 
S = Signi  fican*  ’ -s' 
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Building  Envel-  :>e 
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Rt  ga rding  pening  and  ing  f Ext.  D 
Install  Weathers  tripping  Around  Win-1  and 
Doors 

Caulk  Around  Window  an  1 [>  r Frames 
Install  Economizer  Cycle 
Install  Loading  Do  -k  Do-  r Deal:: 

Rehang  Misaligned  Kxteri  r Do  rs 

Automatic  Ventilatioi  lontrols  t 
Ensure  Ojieration  as  Weeded 
Connect  Ventilation  Fans  in  Toilet  Rooms  t. 

Light  Cir  :ui  t 

Reduce  the  Quantity  of  Exhaust  Air 
fr  m H<  H is 

Recover  deal  from  Exhaust  Air  ‘ n-ii  ' : n 

Incoming  Air 

Recirculate  Exhaust  Air  Using  A • t i Vi ‘ ■ 1 
Charcoal  Filters 

Use  Vestibules  and/or  Revolving  L>  -rs  ' 

Reduce  Infiltration 

Replace  Hoods  that  arc-  t.oo  Large  and  Which  Move 
Excessive  Quantities  of  Air 
Install  Automatic  Door  Closers  on  all  Exterior 


Repair  all  Leaks:  Chilled  Water  (I  : .denser 

Water,  Conditioned  Air,  etc. 

Turn  off  Cooling  System  During  Uno  ■ -upied 
Hours  in  Noncritical  Areas 
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N = No  Cost  or  Low  Cost 
M = Minimal  Cost 
C = Significant  Cost 
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RETROFIT 

OPTIONS 

H N lost  or  Low  Cost 
M = Minimal  Cost 
f = Significant  Cost 

i’>an  Strainer  Screens  in  Pumping  System!: 

S'.'.’  r Use  Resistance  to  F!  in  Duel  find  Pining 
Systems 
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Levels 
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Advantage 
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(see  Figure  H-l  for  geographic  area  f ne 


RETROFIT 

OPTIONS 

N = No  Cost  or  Low  Cost 
M = Minimal  Cost 
3 = Significant  Cost 

/arj  th<  itean  n sur<  Li  Acc  rda:  with 

Space  Heating  Demand:: 

■ el  eating  Wa  ter  en : • ra ' in  ii  Acc  rdanei 
with  Load 

Operate  only  Necessary  Heating  Water  Pumps 

Reduc  ■ ir  f Feu  ai  1 : m ■ • ■ rat  i • 

Operate  P.-Oum  Air  Fans  for  Heating  During 
Unoccuj  ied  Hi  cars 

Usi  m ■ lble  i ' • i n Temj » 1 ra t ure 

in  Perimeter  Spaces 

Add  Co::trols  tc  Regulate  Hot  Deck  Tempera*  ure 
in  Accordance  with  Demand 
Re  a iver  Heat  from  Condensate 

: in  r Hi  at  fr  m ndenser  Water  Systen 

Install  Valves  and  Dampers  to  Permit  Si.  .•  - ff 
>f  Heating  in  Ur.  vujpied  Areas  Wtiere  The  re 
is  no  Danger  f Freezing 
Instal  1 Automatic  Temperat.upf  Contr  1 Valve.* 

Ln  Radiat  rs  C ntr  ed  bj  land  . a 1 v< 
n snts  in  lot  Water  and  St<  an  Systemi 
for  Proper  Performance 

Keep  Air  Movement  in  and  .*  f Radiat ..rr  *md 
Convectors  Unres*  ri  -ted 

Provide  Additional  Ttiermostats  for  Better 

Contr  . of  all  Hedging  Ivpii:  m--:.* 

Balance  Water  FI  wi  Minimal  y Sati  fact 
levels 

Trim  P’jnp  Impeller  * Ma*  :h  ' ad 
Maintain  all  Heating  Lpiipmei  • :.  ! Auxiliary 
at  Peak  Efficiency 

Use  the  Minimum  number  >f  B lie.-:  . It  is  far 
Better  to  iperate  e.» - Ui.it  a O'  Per-ent 
Capacity  Than  Tw  at  A'1  Percent 
Che  -k  Flues  and  Chimney  f r B1  ikages  r 
Improper  Draft  C ndi’i  ms 
Cle'ui  Combustion  Surface. 

Seal  all  Air  Leaks  in*  C<  mbust i n Chamber 
Adjust.  Fiel-Air  Ratio 

Maintain  Proper  Fiel  Oil  Temperature  at,  Burner 

Tip 

Install  Flue  Gas  Analyzer 

Preheat  Combust!  >n  Air  With  Waste  Heat 
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MA  E ZONE  4 NERGY  CONSERVATION  OPTIONS 
( pure  for  geographic  area  of  zom-i 


RETROFIT 

OPTION.' 

N = N ' st 

or  Low  Cost. 

M = Mini n a 

Cost 

f = fignifi- 

'ant  Cost 

Repair  All  Leak:- 

Reduce  the  sanMty  f Wat*  r Ur-  i 

j j ..  Qei . ting  and  rag<  entperatur  Levs 
t ■ the  Min  imura  P-  ■ q ji  r ■ i 
>e-Energizi  ster  eaters  in  Kitchens  at 
Night 

■ - ■ ■ rgi  i • lirculating  imj  ■ i 

Bui  ling  is  & rcupied 
llats  lot  Ban  ipes  and  St  rage 
Rep .ace  Gas  lit  ts  w 1 • : . r-  1 e-  • v r-i  • Ir.it! 

Device 

A v ! : Using  ; < :tri  r irit  ; 

Peri  f Peal  ectrical  Di  man  1 
insert  rlfices  Ii  t Water  lp<  educ* 

Flow 

Insstall  Efficient  M<  leg  :tr.<l  Fan  •••*.- 
b<  il>'*  Water  Tempt  Tat  up  • 1.  • rally 
Bi-iravor  Heat  fr-m  Incinerat'  rs:  f r I>  !»•.:•.!■• 

Hot  Wati.-r  Heating 

iv*-.*  Heat  from  Laundry  an d/  r Kit-; hen  Want*- 
f>.r  Wai.'-r  Heating 

I.  -ate  Water  Heater  -lone  t the  point  f use 
Tan.  f'f  hie  -tricnl  Appliances  and  Machinery 
Not  ilelrig  tjs*--l. 

Tun.  ff  ,T.  w and  Ice  Melting  Equl(met  -'uni 
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CHAPTER  4 


ANA1.YZI  NG  OPTIONS  AND  DEVELOP  INC  Till.  PLAN 


At  thi-  heart  of  .1  Base  Energy  Management  Plan  is  the  determination 
of  when  various  options  are  to  he  implemented. 

In  terms  of  n overview,  consider  that  there  are  three  primary 
types  of  options,  defined  for  t lie  purposes  of  this  discussion  as  Croup 
I , Group  I F , and  Group  Ilf. 

. Croup  J_  Opt  i oils  are  those  which  can  be  undertaken  with  little 
or  no  cost.  In  many  cases  these  options  include  repair  items; 
for  example,  replacing  broken  windows,  rehanging  misaligned 
exterior  doors,  replacing  worn  insulation,  etc . These  options 
also  ini  lude  modifications  to  the  system  as  designed,  some  of 
which  i in  result  in  significant  savings,  such  as  reducing  the 
ventilation  rate.  Other  options  relate  to  improving  as-designed 
elements,  for  example,  by  adding  weatherstripping  or  insulation 
••in  re  none  previously  existed,  adding  storm  windows,  etc.  These 
items  generally  form  the  bulk  of  the  options  carried  out  in  the 
first  year,  a significant  portion  in  the  second  year,  and  con- 
tinually less  in  future'  years. 

(.roup  1 1 Opt  i ons  art'  those  which  generally  relate  to  improving 
existing  systems,  but  at  some  expense.  Some  of  those  options 
which  have  verv  rapid  payback  may  be  implemented  in  the  first 
year  but,  for  the  most  part.  Group  II  options  may  not  get  under- 
wav  to  any  significant  degree  until  the  second  year. 

( roup  T 1 1 Opt i ons  are  those  which  involve  major  capital  expendi- 
ture.,. These  would  include,  for  example,  installation  of  heat 
reclamation  devices,  installation  of  demand  control,  use  of 
building  automation  systems,  etc.  Because  of  the  scope  of  these 
systems,  and  the  generally  high  capital,  investment  required. 

It  generally  is  worthwhile  to  Investigate  the  feasibility 
of  each  in  detail.  Tf  staff  is  available,  the  feasibility 
■todies  should  he  done  in  the  first  year,  so  the  funding  to 
pursue  these  options  can  be  obtained  in  a timely  manner.  Such 
feasibility  studies  usually  are  conducted  to  provide  for  second 
year  or  third  year  implementation.  However,  options  having  in 
exceptionally  h i gli  pavback  may  be  considered  for  earlier  implementation. 

A suggested  five-year  plan  showing  the  general  relationships  ot  these 
three  categories  of  options  is  shown  in  Figure  4-1.  As  shown,  the  first 
year's  activity  is  taken  up  primarily  hv  implementing  Group  1 options.  A 
few  Group  FI  options  are  slated  .for  that  year,  as  are  some  of  the  Group  111 
options.  In  most  cases,  however,  the  Group  III  work  done  in  the  first 
year  would  relate  to  conducting  feasibility  studies.  As  implementation 
of  the  plan  progresses,  more  of  the  modifications  come  from  Groups  II  and 
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III.  The  most  important  tiling  to  note,  however,  i • that--for  tie  bvno- 
thetical  case  illustrated  by  figure  4-1  — attention  in  • » ven  to  11  tltr<-e 
tvpe.s  of  options  throughout  the  course  of  tin  plan. 


Determining  specifically  which  particular  options  to  undertake  in 
a given  period  of  time  requires  analysis  of  each  option  in  terms  of 
economic  ind  timing  factor:.,  as  discussed  hole  . Once  all  the  suggested 
economic  and  timing  analyses  have  been  performed,  it  then  will  be  possible 
to  identify  quickly  which  options  deserve  topmost  priority,  which  second 
nr ior i tv  , etc . 


Figure  4-1.  Five  Year  Flan 
..1  i eqnomic  Far  tors  Analysis 


An  engineering  and  economic  analysis  of  the  survey  report  will  in- 
die ite  how  many  dollars  a given  modification  will  save.  Obviously,  those 
which  will  save  the  most  deserve  close  scrutiny.  Savings,  of  course,  is 
a relative  term,  in  that  one  first  must  consider  the  amount  of  money  which 
must  be  invested  to  achieve  the  savings.  For  the  most  part,  the  over- 
riding, concept  in  economic  evaluation  is  life-cycle  cost  analysis.  This 
■ oncept  requires  that  all  benefits  and  costs  incurred  throughout  the 
eronomi.  life  of  energy- related  improvements  he  compared  on  a consistent, 
time-equivalent  basis.  The  objective  of  this  kind  of  analysis  is  to 
determine  not  only  which  modifications  are  worth  doing,  but  the  extent  to 
wliiih  they  are  worth  doing.  Life  cycle  costing  is  fully  discussed  in 
AFCEL'-TR-  77-12. 


4 . 2 T i m i n g Factors  Ana  I vs i s 


Several  different  types  of  timing  factors  must  be  considered.  L.uh 
option  must  be  evaluated  in  terms  of  each  factor  to  establish  the  earliest 
date  at  which  it  could  be  implemented.  This  does  not  mean  that  an  option 
which  could  he-  implemented  tomorrow  should  be  implemented  tomorrow.  It 
may  not  be  a practical  pursuit  for  another  two  vears. 


Manpower  and  funding  requirement;-,  . rente  significant  timing  factors. 
Implementing  the  energy  management  plan  .ill  require  a commitment  of 
manpower  ind  expertise  similar  to  that  required  fur  development.  The 
program  must  be  timed  to  have  a minimal  impact  on  the  day  to  dav  operation 
of  the  base  as  well  as  ongoing  funding  programs.  Careful  programming 
is  essential  to  achieve  optimization  of  both  limited  manpower  and  funding 
resources . 


Mod i f i c at i ons  that  require  large  capital  expenditure.,  mnv  require 
prelit’inarv  study.  The  time  and  cost  required  for  these'  studies  must  also 
be  integrated  into  existing  programs. 

Same  modifications  may  cause  a negative  impact.  These  negative  impacts 
eccur  for  the  most  part  during  implementation  and  can  he  minimized  by 
appropriate  timing.  For  instance,  it  probably  would  lie  best  to  modify 
the  heating  system  in  summer  and  the  cooling  system  in  winter,  assuming 
that  such  modifications  will  cause  a substantial  amount  of  downtime 
for  the  system. 

Various  modifications  to  achieve  the  same  end  result  also  require 
proper  timing.  It  would  be  wasteful  to  modify  a boiler  at  significant 
expense  /hen,  due  to  age,  it  would  have  to  be  replaced  in  a year  or  two. 

i . ) :>eve  1 op  i ng  the  P 1 an 

Once  options  have  been  analyzed,  those  which  are  most  appropriate 
for  follow-up  In  the  first  year  will  immediately  become  obvious.  Due 
to  restraints  of  manpower  and  budget,  of  course,  not  all  options  which 
could  be  undertaken  within  the  first  vear  will  be  able  to  be  undertaken. 
Thus,  through  a process  of  "selective  weeding,"  those  options  appropriate 
for  the  first  year  will  be  identified. 

The  plan  itself  must  contain  more  than  just  the  possible  technical 
changes.  It  should  also  include  indications  of  techniques  which  will  be 
employed  to  communicate  developments  and  gain  the  commitment  and  cooper- 
ation of  all  base  and  tenant  personnel,  as  discussed  in  Chapter  5. 

in  presenting  the  plan  for  review  and  approval,  a summary  sheet,  such 
as  shown  in  Figure  4-2  may  he  useful. 


CHAPTER  5 


1 MPI.KMFN'TIN’c:  THE  BASE  ENERGY  MAN  AC  ME  N’T  PLAN 


1 mp  I ement  ing  the  pi  in  involves  four  separate  concerns : implementing 

the  oncr.;y  management  options;  gaining  the  cooperation  and  support  of  all 
base  imi  tenant  personnel;  monitoring  the  program  to  keep  it  effective; 
ami  continuing  education.  Because  implementing  the  energy  management 
options  have  been  addressed,  discussion  here  relates  to  the  latter  three 
concerns.  ATM  9L-12,  Chapter  '3,  provides  guidance  for  gaining  cooperation 
and  support  of  all  base  personnel. 

a. 1 Ca in i ng  Cooporat i on  and  Support 

Gaining  the  cooperation  and  support  of  all  base  and  tenant  personnel 
comes  about  in  two  ways:  by  example  and  by  communication. 

The  "example"  method  already  has  been  mentioned,  and  relates  directlv 
to  the  commitment  from  above.  The  "communication"  element  bears  further 
discussion,  primarily  in  the  form  of  techniques  which  can  he  used  to  gain 
the  support  required.  In  most  cases.  Base  Public  Relations  Personnel  can 
he  of  substantial  assistance. 

5.1.1  Policy  Letter 


As  soon  as  the  plan  is  established,  the  Base  Commander  should 
issue  a policy  letter  indicating  his  own  support  and  commitment  to  the 
energy  management  program,  and  request  al 1 other  personnel  to  cooperate 
and  lend  assistance.  The  policy  letter  also  could  include  information 
on  the  nature  of  the  program  and  the  reasons  for  its  establishment 
(such  as  those  included  in  Chapter  I),  as  well  as  the  goal  of  the  pro- 
gram, names  of  the  Energy  Management  Team,  etc. 

5.1.2  Pi rect i ves  and  SOP 1 s 

The  Energy  Management  Team,  with  the  approval  of  the  Base 
Utilities  Management  and  Conservation  Committee,  should  issue  directives 
and  Standard  Operating  Procedures  (SOP’s)  which  detail  to  various  units 
new  procedures  they  should  follow  in  order  to  reduce  energy  consumption. 
The  SOP's  should  be  developed  jointly  between  the  Energy  Management  Team 
and  those  who  will  have  to  carry  them  out. 

5.1.3  Meet ings 

Formal  meetings  can  be  held  to  explain  the  program  in  general 
and  provide  more  specific  information  for  the  audience  in  particular.  For 
example,  a meeting  could  he  held  to  explain  how  energy  consumption  can 
he  reduced  in  base  residences,  in  dormitories,  etc.  Lists  of  suggested 
actions  could  be  handed  out  at  that  time.  If  possible,  indicate  how  much 
energy  something  like  a 1 ighthulb  left  burning  needlessly  for  three  hours 
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wastes,  and  how  much  that  vaste  cost...  Recognize,  too,  that  there  wi  I I 
he  informal  meetings,  such  a.,  in  dining  halls.  Those  involved  in 
implementing  tin  In*  r v lan.i  -pu  nt  Plan  .hould  "talk  up”  tin-  program, 
emphasizing  the  need  for  nnserv.it  ion  ind  how  simplv  conservation  can 
he  achieved. 


' . 1 . • Mews  Rel< 


News  r*  le  i ....  a.,  able  for  the  base  nd  community  news  med  i 1 — 
inc  luding  rad io — shou 1 d he  i sued  on  a regular  basis.  Releases  can  cover 
subjects  such  as  announcement  of  program  establishment,  members  of  the 
Energy  Management  d.  a-  , . t . , < I l •,  — on  . monthly  basis— how  much 

energy  hi  been  tved  imp  red  ■ i t i i i year  earlier.  Mews  releases 

a I ,o  form  a means  to  reeoi.n  i ze  those  who  make  contributions  of  time, 
effort , or  ideas  which  ire  truly  si gni f leant . it  may  be  desirable  to 
prepan  spe<  tal  news  n lease  •(  itionery  for  ti  e sole  use  of  the  Ener 
Van  a men  t Team. 


■ . I . > Pub  I i . Si  rv i ■ e Ad vi  rti  iement 


Puhlit  service  advertisements  can  be  prepared  for  both  base 
and  , omnunity  news  media.  These  ads  i in  stress  energy  conservation  in 
• i ill,  or  can  focus  on  just  one  jay  to  save;  for  example,  by  turning 
t 11  it  ten  they're  not  needed— "KILL-A-WATT."  Print  adverti  iement 
can  hi  prepared  much  as  any  other  type  display  id.  Radio  ads  • in  be 
based  on  a si  ript  to  be  read  b\  the  station  mnounrer  or  by  speci  il 
t | i • red  1 1 ■ Publ i<  Relations  Of fleer.  rV  spots  can  comprise 

slides,  f i 1 trip.,  film,  or  videotapi  . Oth  soundtracks  or  .-.cripts. 

In  a n v event , be.  nise  the  advertisement.,  ire  intended  for  the  public 
good , 1 1 1 1 m *dia  not  hargi  foi  i t e.  (Consult  rith 

media  news  d i re.  tors  , pub  I i ..her.. , nivert  i .in;  : ..  in.  ice  r. . . e I . . 1 . 


s . I . h I ’ > • i nt  — o f — l oe  Sign  . 

Po  i n t-o  f- use  ..  ign  . re  t era  t o .■■ill  on  ,u  t ' ■ ■ • ■ -I  • 1 

over  light  ..witches  which  remind  user  . . f .mi  v • t t i i.-n  i.  t i on.  I r 
examp  1 e , i .ign  near  an  exterior  doer  > ,.iv  ro  id,  "s.‘ Vt  ■ Nl  I.-  .Y.  PI. I AS  I -I 
SURE  DOOR  IS  Cl  OS  ID  SKCURII.Y." 


“a . 1.7  li.  i.-.i1  tii'ii.  an.pt  i on  S i gin.  mi  suj  . i ng 

An  effective  technique  air*  <1  it  oht  inin  t • ■ ','*■!  ti  t 

personnel  within  a given  building  i • to  provide  t 1 * r li.  it 
cates  base  energy  consumption  during  the  year  and  *>  i ! . . t t . 

new  consumption  figures  could  >e  posted  i ml  i • it  in  Out  a t i net 
for  the  month  were  met.  building  Cu.todian.  . .*n  plav  • * t ■ 
these  tasks  as  Well  as  assisting  with  poi  nt-i'f-ni.e  .1  •at.,  .ns  i t.  I . 

i . 1.8  Posters 

Posters  with  the  same  tvpe  me is  the.,  u . or 

service  ads  can  he  placed  throughout  the  base. 


i 


Contests 


Numerous  types  of  contest  ■ i .in  he*  > midurted  to  heighten  in- 
terest in  tin*  program.  I lit  • .e  include  developin',  ef  fee t i ve  slogans,  such 
is  "K  ILl.-A-h'.VM " or  "hl-YOP,"  development  of  logo,  for  the  program,  and 
so  on.  These*  i ontests  could  he  held  among  chi  Idren  of  bast*  personnel  , 
etc. 


* . I . I ( I Snggo.t  i oils 

I .,  of  the  stigge  .tion  program  should  be  encouraged  so  people 
can  s id  in  their  Ideas  on  how  to  conserve  energy.  Good  suggestions 
slum  I 1 bi  r.  trdeei  ipp  ropr  i a t < • I v and  reported  through  news  releases. 

i . 1 . I I I in  * ri;v  Hot  line 

An  Inergv  Hot  I ine  (telephone)  directlv  to  the  Inergv  Manager’nt 
To  im  may  he  useful.  This  would  allow  free  eommunieat ion  bv  all  personnel 
te  identify  energy  'nnse rvat i on  opportunities.  A program  of  this  nature 
doe  • require  timelv  feedh.uk  for  all  inputs. 

5 . 1 . I _ Other 


Ideas  ieir  promoting  the  base  Inergv  Management  Program  are 
lit  * t ■ ■ . I only  by  the  human  im  (nation.  in  general , however , maximui  ooperation 
i an  In  achieved  when  a note  of  humor  i..  used  from  tine  to  time  and  with  good 

taste. 


* . ' Program  Men  i t or  i ng  and  Ppd.it  i ng 

Program  monitoring  takes  several  ferms.  The  ir.e’sf  obvious  form,  of 
course,  is  through  use  of  energy  consumption  data  to  determine  how  well  the 
program  is  eoming  along  in  the  aggregate.  These  d it  i will  indicate,  too, 
hoi;  effective  a given  modification  has  been,  and  .'here  additional  effort  is 
requ i red. 

Fwo  other  types  of  monitoring  also  ire  required.  <'ne  type  is  that 
needed  to  ensure  that  a given  mod i f i . it  ion  has  been  made  according  to 
plans  and  .pacifications.  The  other  involves  spot-checking  of  personnel  to 
det'-rmine  to  what  degree  they  are  cooperating,  where  problems  are  occur- 
ring, and  so  on. 

Appro::  i mate  I v six  months  into  the  t i rst  year  of  implementation  of  the 
i'a  a I in  a v Management  Program,  the  overall  results  of  monitoring  should 
hi  utilized  with  an  eve  toward  underlining  what  changes,  if  any , are  required 
for  the  balance  of  the  vear.  At  the  same  time,  based  on  the  results  of 
■ ■ • i : i 1 1 * r i n > , the  plan  fur  the  second  vear  should  he  established,  much  in 
tin  manner  that  t1"  first  year's  plan  was  created. 

I In  is  end— vear  plan  should  he  reviewed  approximately  d months  into 
tin  t i r .t  year  to  determine  what  changes — if  any — should  he  made. 


ri-  1 


■> . ! (’(Mit  inning  1'dm  , 1 1 i oil 

In  order  for  tin-  go  i ns  made  through  a base  I n<  • r :v  Man.!  mrnt  Pro”, rat 
to  In  sustained,  continuing  education  is  required.  Then  are  numerous 
seminars  being  conducted,  for  example,  from  which  engineering  staff  of 
the  Civil  engineering  Croup  can  derive  great  benefit.  In  some  case:,  it  even 
may  be  appropriate  to  retain  firms  to  develop  seminar,  .pecificallv  for 
base  personnel . Also,  consider  developing  i special  library  or  sect i on  of 
a library  specifically  for  the  many  new  periodicals  and  other  publ icat ions 
which  deal  with  energy  management  ind  conservation. 

It  should  bo  noted  that  a spec  ial  package  of  materials  should  bo 
developed  for  those  who  arrive  on  base  after  the  program  is  initiated. 

Many  of  the  materials  suggested  above,  such  is  directives,  can  be  used 
for  this  purpose.  New  employees  in  all  areas  will  require  special  in- 
doctrination to  insure  not  onlv  that  they  will  cooperate  with  the  goal  . of 
tile  base  F.nergy  Management  Program,  but  also  that  tliev  understand  spec  ifi- 
cally how  they  should  perform  i given  task  to  ensure  that  h i gli  energy 
efficiency  is  maintained. 
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